weathered bedrock. The data provide field evidence that uranium is mobilized during dry-climate weathering, and suggest that caution be used in the interpretation of airborne radiactive surveys that measure uranium at the surface.
Introduction and Summary
Uranium and thorium were measured by neutron-activation for five weathering profiles in the south Texas uranium area. The studies were made on various kinds of Tertiary bedrock-. Certain general conclusions, important to uranium explorers, can be made from the data. First, uranium was leached from the surface in the calichified soil. Second, uranium was deposited deeper in the soil, perhaps adsorbed on clinoptilolite or montmorillonite. Third, the data provide field evidence that the conclusion by Weeks and Eargle (1963) that the uranium was mobilized during periods of dry-climate weathering is correct. Fourth, the data suggest that caution should be used in the interpretation of airborne radioactivity measurements, because these measurements are made on the near, surface soil material ; which has suffered the greatest loss of uranium and thorium by leaching. t j ,i The distribution of uranium resembles that of the Sr and Ba ions, which are shown for comparison; this resemblance suggests that the uranium was transported as the UOp ion. No systematic vertical depositional order, which would be indicated by the layers of maximum concentration, is apparent. If the deposition of the ions was solely by adsorption, the order of deposition might depend on the ionic radii and might be, in ascending order, Sr , Ba , and UO^ or the reverse.
Neither of these orders is strictly followed in the profiles (figs. 4-8),
suggesting that the-actual process rls more complicated-;-The complicating factors may have been differences in the chemical character of the ground water, fluctuations in ground-water movement, the parent material of the soil, or the shapes of the ions.
Thorium, on_the other hand, does not form an ion chemically similar to uranium in the oxidizing environment. The distribution-of thorium in the profiles does, however, resemble that of uranium, a phenomenon for which no explanation is offered.
Previous Work
The distribution of uranium and thorium in weathered bedrock and soils has been analyzed in some studies, but little of this work applies directly to the present report. Gibbs and McCallum (1955) determined the distribution of radioactive elements in soils developed on various bedrock types in New Zealand and demonstrated that these elements were leached and transported within the soil profiles. Pliler and Adams (1962) estimated that 60 percent of the uranium and 25 percent of the thorium were removed during early weathering stages from rocks within a Pennsylvanian weathering profile developed on Precambrian granodiorite near Boulder, Colo. In this case, however, both elements were reconcentrated in the most weathered parts of the profile, uranium in resistates and thorium in secondary stable minerals. A similar study of weathering of granite in Oklahoma and Georgia by Harriss and Adams (1966) indicated that the distribution of uranium and thorium is also controlled by the distribution of resistates and secondary stable minerals Hirono (1973) reported that uranium was adsorbed on heulandite, mont" morillonite,-and_carbonaceous materials in-a core containing TiraninTte" ~ and coffinite. Masuda and Yamamoto (1971) have shown experimentally that uranium is adsorbed on alluvial, sandy, and volcanic-ash soils.
Of the three soils, volcanic ash adsorbed uranium most readily and desorbed it least readilyiwhen treated with distilled water or salt solutions.
Methods
Uranium and thorium were measured using a delayed-neutron technique (Millard, 1976) . The average coefficient of variation for the uranium determinations is 4 percent, and for the thorium determinations it is 15 percent. For comparative purposes strontium and barium were also plotted on the profiles shown in figures 4-8. These values were determined by six-step semiquantitative spectrographic analyses. Four minerals--calcite, montmorillonite, cristobalite, and clinoptilolite--were also graphed for each profile. The values plotted for the minerals are X-ray peak heights in centimeters and are intended only to give an approximate quantity of the mineral.
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